Introduction
Doppler study of the uteroplacental circulation was first suggested as a method of pregnancy assessment by Campbell and colleagues,¹ who observed that Doppler flow velocity waveforms (FVW) were abnormal in pregnancies complicated by pregnancy-induced hypertension (PIH) and intrauterine growth retardation. In recent years a number of Doppler ultrasound studies of the uteroplacental circulation have confirmed the original observation that increased impedance to flowin these vessels is associated with an increased risk for subsequent development of preeclampsia and/or FGR. 2 . IUGR is thought to be the consequence of impaired trophoblastic invasion of the maternal spiral arteries and the physiological reduction in vascular resistance in the uteroplacental circulation 1,3-7 . It is essential to accurately predict intrauterine growth restriction to facilitate monitoring and preventive treatment so that better maternal and perinatal outcome is achieved 8 . Women with normal uterine artery Doppler results are unlikely to develop preeclampsia, FGR or placental abruption and therefore do not necessarily need antenatal follow-up that is as close as that required in women with abnormal uterine artery Doppler findings 9 .
Aim
Evaluation of fetal Doppler indices and fetal groeth in patients within and without pregnancy induced hypertension.
Materials and Methods
Ethical clearance was obtained from the institutional ethical committee. 20 untreated patients with PIH and 40 healthy women with singleton pregnancies (matched for maternal age and gestational age) after 28 weeks of gestation underwent fetal Doppler studies with fetal biometry in a single sitting. Patients were evaluated for uteroplacental and fetoplacental insufficiency as well as fetal growth restriction and correlation between them was assessed in PIH and healthy pregnant patients. Ultrasound and doppler studies were performed by a 3.5 -5 MHz probe on GE Logic S8 after 3-5 minutes of rest. Bilateral fetal middle cerebral artery (MCA), umbilical artery (UA) and bilateral uterine arteries (UT A) were evaluated and their pulsatility indices (PI), resistivity indices (RI) and peak systolic velocities (PSV) were noted. 5 http://jmscr.igmpublication.org/home/ ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v8i1.61 consecutive waveforms representing the lowest vascular resistance were taken and PI was calculated using these waveforms. Fetal biometry { with documentation of fetal head circumference (HC), abdominal circumference (AC), biparietal diameter (BPD), fetal femur length (FL), fetal humeral length (HL) and estimated fetal weight (EFW)} was performed and comparison was made between these parameters in patients with and without PIH. Blood pressure measurements were obtained by review of antenatal records.A systolic blood pressure of ≥ 140 mmHg and diastolic blood pressure of ≥ 90 mmHg after 20 weeks of gestation was taken as inclusion criteria. Complicated pregnancies and patients with preexisting hypertension were excluded from the study population. Data was analyzed using IBM SPSS statistics version 23.0 software (SPSS Inc., Chicago, IL, USA). Measurement data was presented as mean ± standard deviation (SD) and count data expressed as n (%). The independent samples ttest was used to compare the means of continuous variables. A two-tailed p values <0.05 was taken as statistically significant.
Results
The patients were matched for gestational age and maternal age, so no significant differences in demographic characteristics were observed between the study and control group. Umblical artery waveforms showed significant differences in RI, PI and S/D ratio. Patients with PIH demonstrated significantly raised pulsatility index and resistance index of the uterine arteries as compared to healthy pregnant females. There was also presence of early diastolic notching in uterine arteries in these cases and these abnormal Doppler studies were more frequently associated with fetal growth restriction (Odds Ratio >1). Fetal growth restriction was noted in the study group as evidenced by significant differences in limb length as well as lower readings for estimated fetal weight. 
Discussion
Pregnancy induced hypertension is one of the commonest complications in pregancy; seen in upto 7 % of all pregancies.
Many studies have established a correlation between PIH and fetal growth restriction. Increased impedance to flow in uterine vessels is associated with subsequent IUGR 2 . We propose that in addition to uterine artery notching, quantitative assessment of the uterine artery Doppler waveforms should also be used routinely as part of fetal Doppler assessment as the Doppler Indices of uterine artery RI and PI show a statistically significant difference in PIH/ Non-PIH pregnancies and are positively correlated with fetal IUGR. As such an objective assessment of Doppler waveforms may be more useful than noting uterine artery notching patterns. Our findings are similar to those obtained by Papageorghiou AT et al 10 , who found uterine artery PI to be an early indicator of fetal IUGR and pre-ecclampia. However we have taken Doppler readings late in gestation to eliminate confounding factor of physiological changes in Doppler waveforms with gestational age.
Conclusion
There is a positive correlation between fetal growth restriction and abnormal fetal Doppler studies. In particular presence of bilateral uterine artery notching should prompt careful fetal growth assessment.
